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SpiroGraph 



The path of a point filed relative to a etrde that rotli along s straight few is called a trochoid. The easiest way to visualize this phenomenon u to dank of the path of a reflector on a bicycle as someone is riding; on a 
level street. The leflector rotate* around the hub of the wheel, but yet the hub of the wheel » moving relative to the ground. Here it an JspJH that demonsnites this Without die bkyde) (NOTE; As of tfr'$t!0. 1 have 
•e-Mmtn the cycloid appkt. I had received tome comwena sag; eating that the old verston caused some computers to crash. Hopefully the problem has been (bed let me know if you experience any Anther problems.) 

Now think about what happens if the circle is instead rotating around another circle. In other words, the cyclist is now pedaling his her xm* around the equaior. instead of down the street. Mathematicians call (tit path 
an tpxycbld. The rest of the world calls them SpircGrapki'A The parametric equation* for these curves arc given by; 



«{t)-(it+t)coa(ci : 
y(t)-(Pfr)sln(t) 



p*cosHH+r)t:/r) 



ttfaert £U. and p art defined bek>«*. Ttv« applet below allows you to ciecte all the SpooGraplu your heart desires by varying the values of P, i and p, as well as the following parameters: 

• Radicrl (R) 

Radius of circle (equator) centered at the origin. 

• Radios: (r) . 

Radius of circle (bicycle »h«el) centered at {Rr,C) 

• PosWea <p) 

Distance of Point (reflector) from the center of Code?, the cirde of radius r. 

• VeUeity ■ 

Speed at vi-hich the SpiroGraph is drawn, with 0 being the slowest and 10 being the fastest. Can be adjusted while drawing is taking place. Sometimes half the fun is seeing your SpiroGraph being 
drawn! Sometimes not! 

• Resalrrtien 

Connds howpiecisc the SpiroGraph is drawn For instance, with a Resolution of 3*0, the points . Yi->) ateptotttdfot Z*Q, 1,2.3, .4, 5, . . .,355, 3t0 degrees. With a Resolution of 140, 
only the values of 1,4,6,8,10,..., 355 , J£0 are used. Be careful, oW larger the Retolitiari, the longer it win take to dram* the SpiroGraph. Xotwiih/, a value between 270 end 560 win be 
good enough. VV^ a stnafl value of Radius2 (say Radius>l^^ ^ 

• Hide/Show 

Changing the value of this button will determine wtiether oi not to display the ci cits 'tits -alnlt drawing is taking place. Nate: SpiroGraph! are drawn much faster if you "Hide" the drdet-'axts , : 

• Clear ' ■ ' :'; >:^':- : 

This button wia clear the screen of all SpiroGraphs. 
e Reset'. 

Tins button stops the cunent SpiroGiaph end returns Code? and the Perm to its original position 

• Draw/P»ort/RtJome 

These buttons should be self explanatory. 

• RedVCreen/Blse 

You can adjust the values of these sliders to draw your SpooGiaph in virtually any color you hl*5 
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x(t>=15cos(l)*135cos{15tf45) 
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See what happens when you vary the portion to the left or 
to the right. How could you get a cardiotd oriented 
differently? 

Another name for an utrotd is « hypocyeloid of four cusps. ■ 
What would you change to get (he same picture rotated -1} 
degtees? Vary the radius and try to get >,i or 6 cusps. Also, ■■ 
vary the position an d s ee what happens . ; 

Try to vary the radius and pa shoo to get 3,3 or o leaves 

would you change to get a Iwruonul Hne? 
What would you have to change in order to get an ellipse 
oriented horizontally? How would you get an tffipse on the ■ 
inside of the fixed circle? , 

How about a rounded triangle or pentagon? ■ 

This is supposed to be fun, right? 
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SpiroGraph 



The path of i point fixed relative to a ctrd* that rolls along a straight to* is called a Trochoid. Tht easiest -ray » visuaHie this phenomenon is to think of the pith of * reflector on a btcyd* is someone is riding on t 
U vd street. The rtDeciot rotates wound the ltub of the wheel, but yet the hub of the wned is moving relative to the ground. Hot U an applet that dtmonsnitts this (»idwut the bicyde) {NOTE: As of t0-'&«0, t have 
te-»mtrn the cydotd applet 1 hid received sane comments suggesting that the old version caused some computers to crash. Hopefully the problem his been filed Let me know if you experience any further problem!.) 

Sow think about what happens tf the cidt is instead rotating around another circle. In other words, the cyclist is now pedaHng his her way around the equator, instead of down the street. \Uthematirians call this path 
an tpkvdoid. The rest of tht world c«Ht them SpiroCrephj'A Toe parametric equations for these curves are given by. 

«(t)«(R+r)cos<t* - p»cos((R+ric/r) 

f.. ■ y(t)-(?fr}i!ia{t) - p*3ltil(^t}t/r) 

where EU, and p are defined below. The applet below allows you to create all die SpcroGrapits your heart desires by varying the values of P, t and p, as veil as the foil owing parameters; 

♦ Radio j I (R) 

Radius of circle (equator) centered at the origin. 
. Radios2(s) 

Radius of circle (bicycle «iieel} centered « (R-t.Cf) 

• Poslrien (s>) 

Distance of Potni (reflector) ftomthe center of Ctrde2, the ctrde of ridrusr, 
. '■ VeUclre 

Speed at which the SpiroGraph i* dra-am^ithO being the slowest and 10 being the fastest .Can be adjusted while drawing is tiling pUc«. Sometimes half the fun is seeing your SpiroGraph being; 
driwn! Some tune i not! ■ ■ . 

• Resolution 

Controls how precise the SpiroGraph is dt For msune^idia Re solution of 540, the poinu (*(tl ,yU) ) aieptottedfot t«0, 1,2,3,4, ! 35S, HO degrees. With « Resolution of 1<U, 

only the values of t«0, 2,4,6,3,10,..., 355 , JfiC are used. Be careful, the larger the Resolution, the longer it «iS take to draw the Spootiraph. Sonnatty, a value between 270 and >50 m^Q be 
good enough. With a small vahie ofRad&s2(say Radsus>l). a smalTtnarige mResotut^^ ; 
« Hide/Show 

Changrhz the value of this button wj& determine «itclhei or not to display lite otdesfaxes nhfle drawing is taLing place. Net*: SpiroGraphi art drawn much faster if you "hide" the ctrctes/ases, 

• Clear . .!*■■■■.■ ■ 

This button dear the screen of all SpiroGraphs. 
■ * Reset . ' ..■ : :0;::: : - : ' : - - ' ■ 

Tla* button stop* the current SpiroGraph and returns Cade 2 and the Point to its orissial position ->■■■■■ 

* Draw/Pause/ReSBiae 

These buttons should be self explanatory. 

♦ Red/Grten/Bluf 

You can adjust the values of these sliders to draw yout SpiroGraph rn virtually «i>' color you bit! 
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See what happens when you vary the postton to the left or 
to the right How could you get • car dioid oriented \ 
differently? j 
Another name for an astroid u a bypocycletd of four cusps. '- 
What TOUld you changt to get the same picture rotated 45 ! 
debtees? Vary- rh« radttis and try to get 3,i or 4 cusps. Also,; 
vary the position and see vnat happens. 

Try to vary the radius and posnon to get ijS or 6 leaves 

What vouidyou charure to get alioruontalline? ■ 
What tvould you have to change in order to get an ellipse 
oriented horxreinulry? Ko«- trould you get an ellipse on the ; 
inside of the fixed circle? 

Hour about a rounded tnande or pentagon? 

This is supposed to be fun, right 1 ? 
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SpiroGraph 



The path of a point fixed relative to a circle that rolls along a straight fcnt is called a trochoid. The easiest way to visualize this phenomenon is to dank of the path of a reflector m a bicycle as someone it riding on i 
level street. The reflector r otate* around die hub of die wiieel, but yet die hub of the wheel b moving relative to the ground. Here is an applet diet dtraons&ttes this (widiout die bicycle) (NOTE; As of i&'&ttO, I have 
tewrrttrn the cydoid applet. I had received satn* commmts suggesting that the old version caused * owe computet* to trash , HopcfuOythe problem has been fixed. Let me know tf you experience any forth tx problem i ,) 

Not chink about what happens if the circle is instead rotating around another circle. In other words, the cyclist is now pedaling his, her way around the equator, instead of down the street. Mathematicians call this path 
an tpkyciokL The re st of die world calls them SpifcCrtphsV. The parametric equation* for these curves ate given by. 

a(t)-(a+r)«J(tt - F»eoa|ifc+T)t/r) 
y(c)-0»r>?in(t> - p»alr.l<,JUr) t/r> 

where R,t, and pmderSnedbekw.Tlw applet b^ 

« Radios! (R) 

Radius of circle (emxator) centered at the origin. 
. Radi«2(r) 

Radius of circle {bkydt wheel) ceruered at {R-r,0) 

• Position (p) 

Distance of Poini (reflector) from the center of Ctrde2, the cade of radius r. 
. VeWeirr 

Spaed at which the SpiroGraph is drawn, with Obem^ the slowest and 10 being the fastest. Can be adjusted while drawrmguukingpUee. Sometimes half the fun is seeing your SpiroGraph being 
drawn! Sometimes hot*. 

• Resolution 

Controls how 1 precise the SpiroGraph is thann. Fot instance, widi a Resolution of 540, the points U(tl , Y i -J ) ue plotted fot c*0, 1, 2, 3.4, 5, - . . , 35S, 360 debtees. Widi a Resolution of 180, 
only the values ofx«d, 2, 4, * , 8 , 10, . . , , 355 , HQ are used, Be careful, the larger the Resolution, the longer it will take to draw' the 5p««Ormph. N'onnaOy, a value between 270 and 560 wiU be 
good enough. With a small value of Radius? (lav Radius >1), a small change tn Resolutwn can result in remarkably different SptroOraphi. 
« Hide/Show 

Changing die value of this button wiD deleratine whether or not to display the circles/aiei wtale drawing is taking place. NVte; SpiroGiaphs ate thewn much faster if you "Hide" the arc4e*/aies. 

• Clear 

This button wiU dear the screen of all SptroOraphi. 

• Reset 

Tins button stops the cuntru SpiroGraph and returns Cade! and the Point to its original position 

• Dra«r/P*itsc/Res«me 

These buttons should be self explanatory. 
« Red/Green/Bloe 

You can adjust the values of these ludet* to draw your SpiroGraph m virtually any cc4oi youbke? 

' Radius 1:80 ^ 
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Try this: 

See what happens when you vary the postion to the left or 
to the tight. Kcrw- could you get ■ cttdioid oriented 
ddTetentry? 

Another name for tn estroid u • hypocydoid of four cusps. 
What would you change to get the same picture rotated 45 
degrees? Vary the radius and try to get 3,5 or o cusps. Also, ; 
vary the position and s te what happens . 

Try to vary the radius and portion to get 3,3 or 0 leaves 

What *ould you change to get a horizontal line? 
What would you have to change in order to get an ellipse 
oriented horizontally? How would you jet an tHipte on the j 
tnstdt of the fixed circle? i 

How about a rounded triangle or pentagon? ! 

This is supposed to be run, tt/Eht? L 
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SpiroGraph 

The path of a point fixed relative to a drd* that rolls along a straight tau is catted a vochctd. The easiest way to visualize this phenomenon it w think of the pub of * reflector on a btcyde a) someone is riding on a 
Uv<! snteV The reflector rotate* around the hub of the »hctl, but yet the hub of the wheel b moving rtlativt to the gxovtnd- Hese U an gppltl that demonstrate s this (willwut tix bicydt) (NOTE; As of 10 $00, I have 
tewntten the cvdoid appkt ] had received some cooatenis ttigttstuig Out th* old Version caused torn* computet! to crash. Hopefully the problem has been fixed. Let me know if you experience any further pxobUmr) 

Now think about what happens if the cirdt it instead rotating around another circle. En otber/urards, the eydist is now pedaling his, her vray around the equator, instead of down the street. Mirhemancuni call this path 
an tpitytloid. The red of the worid tatU them SpiroOrtpkj'A The parametric equations for these curves are given by: 

y(c)-(Rtr)£ln(t) - p'alrvf (JUrj t/r) 

where Rj. and p are defined below. The applet below allows you to acate all the SpiroGraph* your heart desa es by t-*rytng the values of R, t and p, as well as th* fo&rwing parame lets; 

« Radios I (R) 

Radius of circle (equator) centered at the origin. 
. Radi«s2 <r) 

Radius of circle (bicycle wheel) centered ai {R~t,0) 
Position (p) 

Distance of Point (reflector) the center of Ctrdei. <h* circlt of radius r. 

. . . Vtbcfa? 

Speed at which the SpiroGraph is drawn, with 0 being the slow est and 10 being the fastest. Can be adjusted whUe drawing is talinj pUc*.: Someone s half the fun is seeing your SpiroGraph being 
drawn! Sometimes not! 

• Resaiotlon 

Controls how precise the SpiroGraph is drawn. Fo« instance, will i a Re solution of 3*0, the points {* {U , Yi r -) ) ate plotted for c-0, 1, 2. 3, t, 5, - . . , 358, J 60 debtees. With « Resolution of 180, 

only the value* of tX), 2, 4, fi , S, 10 3SS , ifiO are used. Be careful the Iwjej the Resolution, the longer it will take to draw the SpiroGraph. Nonnalry, a value between 270 and S60 wdl be 

good enough, Withasrnal) vahie of Radius2{s*yRadius>l},asma^ 

• Hide/Show 

Changing the value of this button wiD deteraiine whether or not to display the cades-'axts while thawing is taking place. Nete: SpiroGraph* ate 'drawn much faster if you "rude" the cades/axes, 

• citw. ■ ■ . : ■ : ;: 

This button will dear the screen of all SpiroGraphi. 

• Reset ■■ 

Has button stops the current SpiroGraph and returns Code! and the Point to itt origiialpoiiiion 

• Draw/Pause/Reswme 

These buttons should be self explanatory. 

• Red/Gretn/Blne 

You can adjust the values of these sliders to draw- yom SrmoGtaph in virtually «iiy color you hit! 
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See what happens when you vary the portion to th* left or 
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to the right. Kqw- could you get a caidiotd oriented 
differently? 












Another nam* for an astroid u a bypocydeid of four cusps. 
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What would you change to get the same picture rotated -13 
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vary the position and see what happens . 
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Try to van* the radius and pottion to get 3,5 or 6 leaves 
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Wliat would you change to get a horizontal Kne? 












What would you hav« to change in order to get an ellipse 
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How about a rounded triangle or pentagon? 
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This is supposed to be fun, right? 
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SpiroGraph 



The path of t point fixed relative to a cirde thit reUi along a straight tine is called a vochotd. The easiest *-ay to wsuafct this phenomenon is to think of the path of a reflector on a bkyde as someone is riding on i 
level street. The rtfiectoi routes around the tub of the vbetl, but yet the hub of the wheel is moving relative to the gounit Here is an a pp let that demonstrates this (without die bicycle) (NOTE; As of WS-00, 1 have 
tennlteo the eydcid applet. 1 had received some comments suggesting that the old version caused tome computers to crash. Hopefully the problem h*i been Used, let me know if you experience any further problems.) 

Now think about what happens if the circle is instead rotating around another circle. In other words, the cyclist is now peda&ij his- her way around the equator, instead of down the street. Mathematicians can this path 
an cpxytlold. The rest of the world calli them SpOvGrtphsH The parametric equations for these curves are given by, 

«{0«<a*r)ccj<c> - p«cos(lR*r)t/r) 

y(t)«|SH):in|t) - p»3ir>((*+r)t/r) V : 
whttt R.j ( and p aie defirwd below. !>* eppUl btlou- aHom you to a««J« *fl the SpboGraphiyoui htart dein<s by varying the vahie j of P, t eixlp, u *t2 as the foflovicg paramtt«»; 

• Radio j I (R) 

Radius of circle (equator) centered at (he origin. 

• R»dias2 (r} 

Radius of circle (bicycle uheel) centered at {R-t,0) 

• P«sirUa(p) :. 

Distance of Point (reflector) from the center of Ctrdei the cirde of radius r. 
. VeUclry 

Speed at which the SpiroGraph is dtiwi, -*ith 0 being the slowest and 10 being the fasten. Can be adjusted while drawing is taking place. Sometimes half the fun is leeing your SpiroGraph being 
drawn! Somefimej not! 

• Resaloriea 

Controls how precise the SptroOraph is dra^n. Foi instant*, wli a Resolution of 500, the points U{t),yU)) are plotted for x«0 , 1 , 3 . S , < , 5 , . . . , 3 5 9, ) 60 degi ees. With a Re solution of 180, 
only the value* of c-0, .1, 4, 6,2, 10, ... , 355, 360 are used. Be careful, the larger the Resolution, the longer it -mB t*k« to draw the SpaoCraph Xonnalry, a value between 2?0 and 560 »ill bt 
good enough. With a small value of R*diui2(iay Radius>l}, • small change in Re jotution can rcsuhmrmtriarb^ 

• Hide/Show 

Changiriif the value of this button wffi determine wtwther or not to display the cwcles 'a>es wide drawing is taking place. N«te: SpiroGiaphs » e drawn much faster if you "Hide" the cirdes/aaes. 

• Clear 

This button win dear the screen of all SpiroGraphs. 

• Reset 

Tlii* bun on ttopt die cunent SpiroGraph and returns Cnd«2 and the Point to its original position 

• Draw/Pa as e/Resti me 

These buttons should be stif explanatory. 

• Red/Green/Bloe 

You can adjust the vahies of thes e tlidtis to drta- youi Spiotnaph in virtually any colot you UctJ 

Radius.v.60:; : ^ : 
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See what happens when you vary the postion to the left or 
w the right. Ho*- could you get • cat dioid oriented 
differently? 

Another name for an astroid u a hypo cycloid of four cusps. 
What vould you change to get (he same picture rotated -t J ; 
degrees? Vary the radius and try to get 3,3 or $ cusps. Also, ; 
vary the position and see ^tut happens. 

Try to van* the radius and postion to get 3,3 or 4 Itaves 

What u-ould you change to get a horizontal fete? 
What »-outd you have to change in order to get an ellipse 
oriented bettiomalry? Ho«- wou!4 >*ou get an ellipse on the ' 
inside of the fixed cirde? 

Kow about a rounded triangle or pentagon? 

This is supposed to be tan, ri*hf? 
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SpiroGraph 

The peth of a point fiied relative to a circle ttut rofli along a straight hat is called • trochoid. The easiest way to visualize ttns phenomenon is to think of the path of a reflector on a bicycle as someone is riding on a 
U v«] street. The itfltaoi route* around the hub of tlw wheel, but yel the hub of the wheel is moving relative to the ground. Kert is an sssisl that demonstrates this (without the bicyde) (NOIT: As of Ift'StW, I have 
trwotren the cydotd applet. I hid ret eived some comments sugattting that the old version caused some computers to crash. Hop«ruD\' the problem has been (bed. Let me know if you experience any Anther problems.) 



Now think about what happens if the cade is instead rotating around another circle. In other words, the cydut is now pedaaig his- her way around the equator, instead of down the street. Mathematicians can this path 
an e?.<iW»*^ The rest oMe wortd caO* thm 

«{e)»a+r)cca(r.> - p'cos { <R+r) c/r) 
y(t)-(?fr)sln(c> - p»3ift((*4r)t/r> 

whet e tU, and p ure defined below. The applet below allows you to create all die SpioGiaplo your heart desires by varying the values of P, t and p, as veil as the following parameters: 

. Radlasi (R) 

Radius of circle (e<niatoi) eerueitd at the origin. 

* Radios: (r) 

Radius of circle (bicycle wheel) centered at (R^r.O) 
. P«slrioii<» 

Dittance of Potru (reflector) from die center of Circlei the circle of radius r. 

* Verity >~ 

Speed at which tlw SpiroGraph i* dr»wn,with0 being the ilowesi and 10 being the fastest. Can be adjusted -while drawing is taking place. Sometimes half the funis seeing your SpiroGraph being 
drawn! Sometimes not! 

* Resalmie-a 

Controls how precise the SpiroGraph ii drtwrLFm instance, with a Re solution of 360, the posits UC-l , y(') ) are plotted for t-0, 1,2,3, 4,5, . . .,359, )€0 debtees. With a Resolution of ISO, 
only the values of t-0, 2, 4 , 6, S, 10 , . . . , 353 , 360 are used. Be careful, the larger the Resolution, the longer it wiS take to draw th* 5paoGraph. Normally, a value between 270 and 360 will be 
good enough, With a small value of Radiu*2 (say Redius>J}, a imaU change in Resohrticn can rtsuh in remarkably different SpiroOtiphr. 

* Hldb'Sbfrw 

Oiangmg the value of thij button will determine wtwther or not to display the cbclesr'axes »tril* drawing is taking place. Nate: SpiroGraph* are drawn much faster if you "rode" the cades'am. 

* C1 « r 

This button wjH dear the screen of all SpiroGrsphs. 

* Reset 

This button stops the cuneru SpiroGraph and returns Code! and the Point to iu original poution 
» Draw/Paote/Resttinr 

These buttons should be self explanatory. 

* KedVGreea/Blue 

You can adjust the values of these tltdets to draw your SpiroGraph in virtually arty- color you hix! 
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Trytbis: 

See what happens when you vary the portion to the left or 
to the right. How could you get a cardioid oriented 
differently; 

Another name for an aitroid is « taypocydotd of four cusps- 
What would you change to get the same picture rotated 45 
degrees? Vary th* radius and try to get 3,! or 6 cusps. Also, j 
vary the position and see what happens. 

Try to vary the radius and portion to get 3,3 ct 6 leaves 

What would you change to get a horizontal line? 
What would you have to change in order to get an ellipse 
oriented horizontally? Kow would you get an ellipse on the 
inside of the fixed code? j 

Kow about a rounded triansje or pentagon? : 

This is supposed to be ftin,ri*hr? 



